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STATOR DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority from Japanese Patent Application No. 
2002-221801 filed on July 30. 2002. 

FIELD OF THE INVENTION 

[0002] The present invention relates to stator devices used in resolvers, mo- 
tors, and other rotary electrical equipment, and more particularly to a stator device that 
is configured to prevent the breaking of stator jumper wires caused by the varnish that 
is used to fix stator coil wires. 

BACKGROUND OF THE INVENTION 

[0003] Fig. 7 shows a VR (variable reluctance) resolver in which a rotor R is 
disposed on the inside of a prior art stator S. Figs. 8-1 1 show other views of the prior 
art stator, portions thereof and other variations of portions of prior art stators. The 
stators shown in these figures essentially comprise a plurality of magnetic protuber- 
ances or teeth 2 disposed on the inner periphery of a stator body having a ring-shaped 
stator stack 1 . A wire is wound around each of these magnetic teeth 2 to form the 
stator coil wire 3. As shown in Figs. 7-9, an insulator 4 is formed on the outer and rear 
surfaces of the stator stack 1 and the magnetic teeth 2. A plurality of studs 5 project 
from the surface of the insulator 4. As shown in Fig. 9, wires 6 (hereinafter "jumper 
wires 6") extend between stator coil wires 3 of adjacent magnetic teeth 2, extend be- 
hind studs 5 and rest on the outside of the studs 5. In practice, a continuous wire is 
wrapped around a magnetic protuberance 2, extended behind stud 5 and wrapped 
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around at least the next adjacent magnetic protuberance 2. When the stator coil wires 
3 are completely wound over the required number of continuous magnetic teeth 2, the 
wires are wrapped and fixed around output pins 8 that are provided. Figs. 10 through 
13 show views of examples of prior art studs 5. 

[0004] In the prior art stator devices S discussed above, varnish is applied to 
the coil after the completion of coil winding in order to protect and fix the stator coil 
wires 3. Varnish is also applied to the jumper wires 6 that connect the stator coil wires 
3. However, when varnish is applied, varnish accumulations 9, as shown in Fig. 14, 
tend to form in the corners of the jumper wires 6 and the studs 5. As a result, breaks 
in the jumper wires 6 can occur due to temperature fluctuations and the effect of differ- 
ences in the coefficient of thermal expansion of the varnish accumulations 9 and the 
jumper wires 6. 

SUMMARY OF THE INVENTION 

[0005] Therefore, an object of this invention is to prevent varnish accumula- 
tions in a stator device. 

[0006] Another object of this invention is to prevent wire breakage induced by 
temperature fluctuations by preventing the accumulation of varnish. 

[0007] Another object of this invention is to prevent varnish accumulation by 
providing a space between the jumper wire and at least one of a supporting stud and a 
stator body. 

[0008] Accordingly, in a first aspect of the present invention, a stator device is 
provided including a stator body having at least a pair of magnetic protuberances for 
supporting a wound wire, at least one stud disposed between the at least a pair of 

9314237.2 2 



magnetic protuberances, a jumper wire extending betiind the at least one stud and con- 
necting the at least a pair of magnetic protuberances, and an abutment extending from 
the at least one stud to support the jumper wire and form a gap between the jumper 
wire and the stud to permit an applied varnish to flow out through the gap. 

[0009] In the stator device configured as above, varnish accumulations do not 
form since the varnish flows toward the edge area of the stator from the gap that Is 
formed between the stud and the jumper wire when the varnish is applied. Therefore, 
jumper wire breakage due to temperature variations can be effectively prevented. 

[0010] In another aspect of the present invention, the abutment comprises 
first and second laterally spaced ribs extending from a wall of the stud. Each of the 
ribs may also extend from the stud wall in a shape resembling an approximately 
right-angled triangle, so that the jumper wire is supported by the oblique side [hypote- 
nuse] of this approximately right-angled triangle. The oblique sides of the approxi- 
mately right-angled triangles may be slightly concave to ensure that the wire will come 
to rest in the center area of the ribs. 

[0011] By placing the wires on these ribs, a gap is formed between the 
jumper wire and the studs. A gap is also formed between the jumper wire and an edge 
of the stator body. 

[0012] In still another aspect of the present invention, a single rib is provided 
approximately in the center area of each of the studs. The studs may extend from an 
insulator portion of the stator body, and the single rib may project from the stator body 
to an outer periphery of the insulator portion. The single rib may also have some of 
the other features of the laterally spaced ribs, as described above. 
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[0013] Further features and advantages of the invention will become evident 
to one skilled in the art upon reading of the detailed description of the invention, which 
is given below by way of example only and with reference to the accompanying draw- 
ings, and the scope of the invention will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] For a fuller understanding of the invention, reference is made to the 
following description, taken in connection with the accompanying drawings, in which: 

[0015] Fig. 1 is a perspective view of the principle components of an em- 
bodiment of the stator device of the present invention; 

[0016] Fig. 2 is a perspective view from the opposite side of the view shown 
in Fig. 1; 

[0017] Fig. 3 is a perspective view of another embodiment of the stator de- 
vice of the present invention; 

[0018] Fig. 4 is a perspective view from the opposite side of the view shown 
in Fig. 3; 

[0019] Fig. 5 is a perspective view of still another embodiment of the stator 
device of the present invention; 

[0020] Fig. 6 is a perspeciive view from the opposite side of the view shown 
in Fig. 5; 

[0021] Fig. 7 is a plan view of a prior art stator device; 
[0022] Fig. 8 is a side view of a prior art stator device; 
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[0023] Fig. 9 is a perspective view of a portion of a prior art stator device 
showing a stud and a pair of magnetic teeth extending from an insulator of the stator 
body; 

[0024] Fig. 1 0 is a perspective drawing showing the stud area of the stator 
device shown in Fig. 9; 

[0025] Fig. 1 1 is a perspective view from the opposite side of the view shown 
in Fig. 1 0; 

[0026] Fig. 12 is a perspective view showing the stud area of another prior art 
stator device; 

[0027] Fig. 13 is a perspective view from the opposite side of the view shown 
in Fig. 12; and 

[0028] Fig. 14 is a cross-sectional view of the stud are of a prior art stator de- 
vice including a jumper wire coated with varnish. 

DETAILED DESCRIPTION 

[0029] The following explanation of a first embodiment of this invention is 
made with reference to Figs. 1 and 2. The stator device of this embodiment is in most 
respects similar in design to the prior art stator device shown in Figs. 7-9 except as 
otherwise indicated. The following description focuses on the m.ain components of the 
present embodiment, with other components designated by the same reference num- 
bers as those used in Figs. 7-9. 

[0030] In Figs. 1 and 2, reference number 10 identifies the stator body and 
reference number 11 identifies the insulator. Studs (upraised parts) 20 are formed 
between pairs of magnetic teeth or protuberances 2 along an upper edge of the insula- 

9314237.2 5 



tor 1 1 . Each stud 20 consists of a short plate having a rear surface or wall that faces 
the jumper wire 6 and a front surface. The studs 20 include laterally spaced projecting 
ribs 21 extending from opposite sides of the rear surface of the stud 20, which ribs run 
from the top edge of the stud 20 to the end surface of the insulator 1 1 . Viewed from 
the side, each of the ribs 21 forms an approximately right-angled triangle with a slight 
concavity formed in the oblique side. 

[0031] The oblique sides of the ribs 21 provide a support against which the 
jumper wires 6 rest as shown in Fig. 1 . The jumper wires 6 are connected to stator coil 
wires on adjacent magnetic teeth or protuberances 2. Preferably, the jumper wires 6 
are supported in the middle of the ribs 21 , thus forming gap 22 between the jumper wire 
6 and the stud 20 and gap 23 between the jumper wire 6 and the insulator 1 1 . 

[0032] After coil winding is completed, varnish is applied to the stator coil 
wires 3 and to the area near the inner periphery of the edge of the insulator 1 1 of the 
stator device configured as above. When varnish is applied to the stud 20 and the 
jumper wire 6 shown in Fig. 1 , the excess varnish flows down through the gap 22 cre- 
ated between the jumper wire 6 and the stud 20, accumulating in the gap 23, below. 
Also, when a substantial amount of varnish has accumulated in the gap 23, the varnish 
wiii drip oui from the edge of the insulator 1 1 . Therefore, the breakage of jumper wires 
6 due to temperature variations can effectively be prevented because there is no var- 
nish accumulation around the jumper wires 6. 

[0033] In the above embodiment, ribs 21 are formed on both sides of the stud 
20, and the ribs 21 are provided with a slight concavity on their oblique sides, so that a 
large gap 22 is formed between the jumper wire 6 and the stud 20, and the jumper wire 
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6 is held in tlie central portions of the ribs 21 so that a gap 23 is also created between 
the jumper wire and the edge of the insulator 1 1 . Thus, the formation of varnish ac- 
cumulations can be effectively prevented. 

[0034] Figs. 3 and 4 show a different embodiment of this invention, in this 
variation, the studs are cylindrical in shape and only one rib 31 extends from a central 
portion of each of the studs 30 in a circumferential direction. In this embodiment of the 
invention, a gap 32 is formed between the jumper wire 6 and the stud 30, and a gap 33 
is also formed between the jumper wire 6 and the edge of the insulator 1 1 , Thus, ap- 
proximately the same effect as in the embodiment described above is obtained. 

[0035] Figs. 5 and 6 show other variations of the above embodiment. In 
these variations, the stud 40 is formed in a cylindrical shape, and a single rib 41 that is 
equivalent to the above rib 31 is formed in the central portion in the circumferential di- 
rection of the stud 40. Like the other embodiments, in this embodiment, a gap 42 is 
formed between the jumper wire 6 and the stud 40 and a gap 43 is formed between the 
jumper wire 6 and the edge of the insulator 11. Thus, a similar effect as in the 
embodiments described above can be obtained. 

[0036] This invention is not limited to the above embodiments; a number of 
variations are possible. For example, although a slight concavity is formed in the 
oblique side of the ribs 21, rib 31 and rib 41, the oblique side in each of these embodi- 
ments can also be a straight line. Also, there is no requirement that the ribs 21, rib 31 
and rib 41 be right-angled triangles; they can be rectangular in shape. In this case, a 
concavity can be formed in the midpoint of the height of the rib or ribs so as to engage 
the jumper wire 6. Moreover, as shown in the dotted line in Fig. 1 , a cutout 50 can be 
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made in the insulator 1 1 to facilitate the run-out of excess varnish to the insulator 1 1 . 
Conversely, a dam can be placed between the rib 21 shown in Fig. 1 and the bottom 
edge so that the varnish which runs down pools at this location. Although varnish ac- 
cumulations may form here, as long accumulation is at some distance from the jumper 
wires, it would present no impediment. 

[0037] As described above, the effect of this invention is to prevent varnish 
accumulations, thereby preventing jumper wire breakage due to temperature variations 
by creating a gap in the area where the studs and a surface of the insulator contact the 
wires, allowing the excess varnish to run out toward the edge of the stator body. 

[0038] While particular embodiments of the present invention have been de- 
scribed, it will be apparent to those skilled in the art that changes and modifications 
may be made without departing from this invention in its broader aspect and, therefore, 
the appended claims are to encompass within their scope all such changes and modi- 
fications that fall within the true sprit and scope of this invention. 
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